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(X, $Y$ ) $f(x)$










$G(U, V)=F(a’U+b’V, c’U+d’V)$ (4)
$V=0$ $f(x)=0$
$V=0$










$f(x)$ $=$ $\prod_{:_{=1}}’.(x-\alpha|.)\prod_{1\mathrm{j}=}^{\iota}(X-\beta_{j})$ $r+s=n$ (6)












$( \frac{1}{uc-a})^{\mathfrak{n}}\prod_{i=\mathrm{l}}^{r}(d-\alpha.{}_{1}C).\prod_{1=1}^{r}(u-\frac{b-\alpha_{i}.a}{d-\alpha {}_{1}C})\cross\prod_{j=1}^{\delta}(d-\beta jC)j\prod^{\epsilon}(=1u-\frac{b-\beta_{j}a}{d-\beta_{j}c})$ (9)
$h(u)$
$h(u)$ $=$ $. \prod_{1=1}(u-\frac{b-\alpha.a}{d-\alpha_{1}c})|\cross\prod_{j=1}(u-\frac{b-\beta_{j}a}{d-\beta_{j}c})$ (10)
$i=1,$ $\ldots,$ $r$ $\frac{b-\alpha\cdot.a}{d-\alpha.\mathrm{c}}$
$j=1,$ $,$ . . , $s$ $\lambda\backslash \uparrow$ $\text{ }\frac{b-\beta_{j}a}{d_{-}\beta_{j}c}$
$h(u)=0$ $u|\backslash$ $\tilde{u}$ : $\tilde{u}$ ,
$f(x)=0$
$\triangle u:=u_{1}$. $-u_{1}$. , $\Delta_{X_{1}}\cdot=x:-x:$ (11)
$\triangle x_{i}=x:-\tilde{x}:=.\frac{ad-bc}{(\tilde{u}{}_{1}C-a)(u1C-a)}.\triangle u$ : (12)
$a,$ $b,$ $c,$ $d$ 4
23.3.1
1 . $a=1,$ $b=\alpha,$ $c=1,$ $d=\alpha-\gamma(\gamma=k\epsilon, k\geq 1)$
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$(C_{1}.\epsilon=\alpha_{1}$. $-\alpha, |c_{i}|<1.)$ $i=1,$ $\cdots,$ $r$ (16)
$\frac{\beta_{j}-\alpha}{\beta_{j}-\alpha+\gamma}$ $j=1,$ $\cdots,$ $s$ (17)
$(\alpha-\epsilon, \alpha+\epsilon)$ $( \frac{-1}{k-1}, \frac{1}{k+1})$
2 . $a=0,$ $b=\gamma,$ $c=1,$ $d=\alpha-\gamma(\gamma=k\epsilon, k\geq 1)$





$(c:\epsilon=\alpha_{i}-\alpha, |c.|<1)$ $i=1,$ $\cdots,$ $r$ (21)
$\frac{-\gamma}{\beta_{j}-\alpha+\gamma}$ $j=1,$ $\cdots,$ $s$ (22)
$(\alpha-\epsilon, \alpha+\epsilon)$ $(-1- \frac{1}{k-1}, -1+\frac{1}{k+1})$
23.3.2
3. $a=\beta_{l}-\alpha+\gamma,$ $b=(\beta_{l}-\alpha+\gamma)\alpha,$ $C=\beta_{l}-\alpha,$ $d=(\beta\iota-\alpha)(\alpha-\gamma)(\gamma=k\epsilon,$ $k\geq 1,$ $|\alpha-\beta_{l}|>$
$|\alpha-\beta_{j}|)$
$\varphi(\beta\iota)=1,$ $\varphi(\alpha)=0,$ $\varphi(\alpha-\gamma)=\infty$ (23)
$u= \varphi(x)=\frac{(\beta_{l}-\alpha+\gamma)(x-\alpha)}{(\beta_{l}-\alpha)(X-\alpha+\gamma}$ (24)
$x= \varphi^{-1}(u)=\frac{(\beta_{l}-\alpha)(\alpha-\gamma)u-\alpha(\beta|-\alpha+\gamma)}{(\beta_{l}-\alpha)(u-1)-\gamma}$ (25)
$\frac{(\beta_{l}-\alpha+.\gamma)C_{1}}{(\beta_{l}-\alpha)(c1+k)}.,$ $(C_{1}.\epsilon=\alpha_{1}$. $-\alpha, |c:|<1)$ $i=1,$ $\cdots,$ $r$ (26)
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1 $(j=l),$ $\frac{(\beta\iota-\alpha+\gamma)(\beta_{j}-\alpha)}{(\beta\iota-\alpha)(\beta l-\alpha+\gamma)}(j\neq l)$ $j=1,$ $\cdots,$ $s$ (27)
$(\alpha-\epsilon, \alpha+\epsilon)$ $( \frac{-(\beta_{l}-\alpha+\gamma)}{(\beta_{l}-\alpha)(k-1)}, \frac{\beta_{l}-\alpha+\gamma}{(\beta,-\alpha)(k+1)})$




$\frac{-(\beta_{l}-\alpha|-C_{1}\epsilon.)k}{(\beta_{l}-\alpha)(k+C_{1})}.$ , $(c_{i}\epsilon=\alpha_{1}. -\alpha, |c:|<1)$ $i=1,$ $\cdots,$ $\Gamma$ (31)
$0(j=l)$ , $\frac{(\beta_{j}-\beta_{l})\gamma}{(\beta\iota-\alpha)(\beta j-\alpha+\gamma)}(j\neq l)$ $j=1,$ $\cdots,$ $s$ (32)
$(\alpha-\epsilon, \alpha+\epsilon)$ $(-1- \frac{\beta\iota-\alpha+\gamma}{(\beta_{l}-\alpha)(k-1)}, -1+\frac{\beta\iota-\alpha+\gamma}{(\beta_{-\alpha},)(k+1)})$
23.3.3
1, 3 $0$
2, 4 -1 $k$ (10 1000
)
4
233.1 $h(u)=0$ $u_{i\text{ }}$ $\tilde{u}_{i}$ $u_{1}$. $f(x)=0$
$\triangle u_{1}=u_{1}-\tilde{u}_{1}$ , $\triangle x_{1}=x_{i}-\tilde{x}_{\mathfrak{i}}$ (33)
$|\triangle x|.|.=.\gamma|\triangle u|.|$ (34)
[ ]
(12) $a,$ $b,$ $c,$ $d$
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1: $\triangle x_{i}=x_{i}-X_{1}$. $= \frac{1}{(u_{i}-1)(u1-1)}.\gamma\triangle u_{i}$
2: $\triangle x_{\mathrm{i}}=X_{1}$. $- \tilde{x}:=\frac{1}{u_{1}\tilde{u}_{1}}..\gamma\triangle u$:
3 : $\triangle x_{i}=X_{1}$. $- \tilde{x}:=.\frac{-(\beta_{l}-\alpha+\gamma)(\beta\iota-\alpha)\gamma}{\{(\beta\iota-\alpha)(\tilde{u}|-1)-\gamma\}\{(\beta|-\alpha)(ui-1)-\gamma\}}\triangle u$ :
4 :. $\triangle x_{i}=x_{i}-\tilde{X}_{1}$. $=. \frac{(\beta_{l}-\alpha)(\alpha-\gamma-\beta\prime)}{\{(\beta\iota-\alpha)u|-\gamma\}\{(\beta\iota-\alpha)\tilde{u}|-\gamma\}}.\gamma\triangle u|$.
\mbox{\boldmath $\gamma$} $=k\epsilon\ll 1$ $|u||,$ $|\tilde{u}:|\ll$ 1( 1, 3), $u:,\tilde{u}:=$. $-1$ ( 2, 4)
1 $\triangle x:=\frac{1}{(\tilde{u}_{i}-1)(u_{1}-1)}.\gamma\triangle u|.\cdot=_{\gamma}.\triangle ui$
2; $\triangle x_{i}=\underline{1}\gamma\triangle u|.\cdot=$. $\gamma\triangle u|$.
3 $|$ $\triangle x_{i}.=_{\frac{-(\beta_{l}-\alpha+\gamma)(\beta_{l}-\alpha)u\tilde{u}.\gamma}{(\beta_{l}-\alpha+\gamma)^{2}}\triangle u.=}.\cdot\cdot..-\gamma\triangle u_{i}$
4 $\triangle x:.=.\frac{(\beta\iota-\alpha)(\beta l-\alpha)}{(\beta_{l}-\alpha)^{2}}\gamma\Delta u|.\cdot.\gamma=\triangle u$:
$|\triangle x_{1}.|.=.\gamma|\triangle u.|$ (35)
4 \triangle x’ $\underline{=}_{\gamma\triangle u_{i}}$.
\Delta u’ $u$ :

















$h(u)$ $=$ $g_{1}(u)(u-1)+h(1)$ (38)
91 $(u)$
2 . $a=0,$ $b=\gamma,$ $c=1,$ $d=\alpha-\gamma,$ $(\gamma=k\epsilon, k\geq 1)$
-1 $0$
$\frac{\gamma}{\beta_{j}-\alpha+\gamma}$ $=$ $\frac{k\epsilon}{\beta_{\mathrm{j}}-\alpha+k\epsilon}$ (39)
$\beta_{j}$ $k$ 10 1000 $|k\epsilon/(\beta_{j}-$
$\alpha+k\epsilon)|=$. $0$
$h(u)$ $u$
$h(u)$ $=$ $g_{1}(u)u+h(\mathrm{O})$ (40)
91 $(u)$ $u$
23.4.2





$h(u)$ $=$ $g_{1}(u)(u-1)$ (41)
$g_{1}(u)$
4. $a=\gamma,$ $b=\beta l\gamma,$ $C=\beta_{l}-\alpha,$ $d=(\beta_{l}-\alpha)(\alpha-\gamma),$ $(\gamma=k\epsilon, k\geq 1, |\alpha-\beta\iota|>|\alpha-\beta_{j}|)$
1 $0$
$h(u)$ $u$
$h(u)$ $=$ $g_{1}(u)u$ (42)
$g_{1}(u)$ $u$
23.4.3
1, 2 3, 4
1, 2
3, 4 2 1, 2
$h(u)$ $=$ $. \cdot\prod_{=1}^{r}(u-\tilde{\alpha}:)\prod_{j=1}(u-\tilde{\beta}j)s$ (43)
$\tilde{\alpha}_{\mathfrak{i}}=\varphi(\alpha|),\tilde{\beta}_{i}=\varphi(\beta_{j})$
2341 $h(u)=0$ 1 $\tilde{\alpha}_{1}0$ $\tilde{\alpha}_{i}\mathit{0}$ $g\mathrm{l}(u)=0$
$\tilde{\alpha}_{i}\mathit{0}+\triangle\tilde{\alpha}:0$
$k(c:0+k)n-2$
$|\triangle\tilde{\alpha}.\cdot 0|$ $.\cdot=$. $|$ $|\epsilon^{s}$ (44)

















$=$ $. \prod(\frac{1}{\alpha_{\mathfrak{i}}-\alpha+\gamma}).\prod(\frac{1}{\beta_{J}-\alpha+\gamma})\cross\gamma^{n}$ (47)
$,=1$ $J=1$
$h’(\tilde{\alpha}_{0}.\cdot)$ $=$ $. \prod_{i\neq 10,.=1}^{r}.(\tilde{\alpha}:0-\tilde{\alpha}:)\prod_{j=1}^{l}(\tilde{\alpha}_{i}\mathit{0}-\tilde{\beta}_{j})$
$=$ $\frac{1}{(\alpha_{i0}-\alpha+\gamma)^{n}-1}.\prod_{0i\neq 1i=1}^{r},\cdot\frac{\alpha_{i0}-\alpha 1}{\alpha_{1}-\alpha+\gamma}.\prod_{j=1}^{\epsilon}\frac{\alpha_{i0}-\beta_{J}}{\beta_{j}-\alpha+\gamma}\cross\gamma^{n-1}$ (48)
$g \iota(u)=\frac{h(u)-h(1)}{u-1}$ $h(\tilde{\alpha}:0)=0$
$g_{1}(\tilde{\alpha}_{i}0)$ $=$ $. \frac{-h(1)}{\tilde{\alpha}_{10}-1}$ (49)
$g_{1}’(\tilde{\alpha}:0)$ $=$ $. \cdot\frac{h’(\tilde{\alpha}_{0})(\tilde{\alpha}.0-1)+h(1)}{(\tilde{\alpha}_{i0}-1)^{2}}$ (50)
- $g\mathrm{l}(u)$
$g_{1}(\tilde{\alpha}_{i0}+\triangle\tilde{\alpha}_{0}.\cdot)$ $=$ $g_{1}(\tilde{\alpha}:0)+g\prime 1(\tilde{\alpha}.0)\triangle\tilde{\alpha}_{i0}+\cdots=0$ (51)
$\triangle\tilde{\alpha}.0$ 2 $\triangle\tilde{\alpha}_{i}0$






- 3, 4 \beta l




$.=$. $|$ $|\epsilon^{s}$ (53)
$L_{2}[L_{3}. \prod_{i\neq\cdot 0,=1}^{r}.\cdot(.\frac{c_{0^{-C}}}{\alpha_{i}-e\beta\iota}.\cdot)j=1\dot{\prod}(\frac{\alpha+c_{0}\epsilon-\beta_{j}}{\beta_{j}-e\beta_{l}}.\cdot)+(c.\cdot 0+k)^{n}-\iota_{\epsilon 1}s$











ci $\epsilon=\alpha_{\tau}-\alpha,$ $\gamma=k\epsilon,$ $\beta\iota+\triangle\beta_{l}=e\beta\iota$
$h(1)$ $=$ $\prod_{i=1}^{r}(1-\tilde{\alpha}:)\prod_{j=1}(1-\tilde{\beta}_{\mathrm{j}})\delta$
$=$ $\frac{1}{(\alpha-e\beta\iota)^{n}}\prod_{i=1}^{r}(\frac{\alpha.-e\beta_{l}}{c_{i}+k})j=1\prod^{\iota}(\frac{\beta_{j}-e\beta_{1}}{\beta_{j}-\alpha+k\epsilon})kn\epsilon s$ (55)
$h’(\tilde{\alpha}:0)$ $=$ $|. \neq\cdot.0\prod_{=i1}^{\tau},(\tilde{\alpha}:0-\tilde{\alpha}_{1}.)\prod_{1j=}^{s}(\tilde{\alpha}|.0-\tilde{\beta}j)$
$=$ $\frac{(\alpha-e\beta_{l}-.\gamma)^{\mathfrak{n}-1}}{(\alpha-e\beta_{l})n-1(_{C.0}+k)^{n-1}}.\prod_{1:\neq\cdot 0,.=}^{r}.(..\frac{c.0-c}{c.+k}.\cdot)\prod^{l}(j=1^{\cdot}\frac{\alpha.0-\beta_{j}}{\beta_{j}-\alpha+\gamma})k^{\mathfrak{n}-1}$ (56)
23.5
1.
$f(x)$ $=$ $\prod_{l=-3,i\neq 0}^{5}(x+\frac{i}{1000.00\mathrm{o}\mathrm{o}0}.)(x-1001)(x-10001)(x+5001)(x+50001)$
$=$ $x^{12}+44000.00\mathrm{o}\mathrm{o}\mathrm{o}\mathrm{o}09X11-3.4506600199604$
$\cross 10^{8}x^{10}$ – 2200480044031056 $\cross 10^{12}X^{9}$
+2503300864867958 $0x^{8}+2.252970778546198$ $\cross 10^{8}X^{7}+1.501980519316861x^{6}$
$-0.0\mathrm{o}\mathrm{o}\mathrm{o}00315415908993233x^{5}-5.782624998399503$ $\cross 10^{-15}X^{4}$
$+1.103955681473334$ $\cross 10^{-22}X^{3}+2.363116016629434$ $\cross 10^{-30}x^{2}$
$-8.110694802655409$ $\cross 10^{-39}X-1.802376622847521$ $\cross 10^{-46}$ (57)
( 1)
$h(u)$ $=$ $u^{12}$ –2.031995781907879$u^{11}-0.8316267067174223u10+3.611350069519585u9$
$-0.60623018\mathrm{g}4098922u^{8}$ –1.942094941994601 $u^{7}+0.5061142560438811u\epsilon$
+0 $3826821326562467u^{5}$ – 0.$07141007140231846u4-0.02014960348146103u^{3}$
$+0.00318046\iota 513499419u^{2}+0.0002081252081093526u-\mathrm{o}.00002775002774758844$
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$4$ -.2000000000000000e-7 $-.200000000000000 \iota_{\mathrm{e}-7}$































No. $g_{1}(u)$ $g_{3}(u)$ $g_{4}(u)$
$1$ -.5000000000000000e-7 -.5000000000000000e-7 -.4999999997870959e-7
$2$ -.3999999999999997e-7 -.3999999999999995e-7 -.4000000070306422e-7
$3$ -.3000000000000003e-7 -.3000000000000002e-7 -.2999999260997139e-7
$4$ -.2000000000000000e-7 -.2000000000000001e-7 -.2000003277255018e-7
$5$ -.9999999999999999e-8 -.9999999999999999e-8 -.9999940875907692e-8
$6$ $\mathrm{O}.$ 1000000000000001e-7 0.9999999999999996e-8 0.9999856063601379e-8
$7$ 0.1999999999999999e-7 0.2000000000000000e-7 0.2000017998336977e-7
$8$ 0.3000000000000001e-7 0.2999999999999999e-7 0.2999993064138946e-7
$10^{-3}\mathrm{s}$ $10^{-21}.$ $10^{-14}$
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3No. $g_{1}(u)$ $g_{3}(u)$ $g_{4}(u)$
$1$ -.5000000000000000e-7 -.5000000000000004e-7 -.500000000000235e-7
$2$ -.4000000000000001e-7 -.3999999999999988e-7 -.3999999999922522e-7
$3$ -.3000000000000000e-7 -.3000000000000008e-7 -.3000000000814309e-7
$4$ -.2000000000000001e-7 -.1999999999999998e-7 -.1999999996388769e-7
$5$ -.1000000000000000e-7 -.1000000000000000e-7 -.1000000006514906e-7
$6$ 0.9999999999999999e-8 0.1000000000000000\sim 7 $0.$ 1000000015860604e-7
$7$ 0.2000000000000001e-7 0.1999999999999998e-7 0.1999999980167443e-7




$f(x)=0$ - 1 +1 \alpha $=1,$ $\epsilon=\frac{1}{10}$
$f(x)$ ( 1) $h(u)$ $i$ $g_{i}(u)$
10-30 $0$
0. $9995065603657316$ ,0.9955619646030800,0.9876883405951377, $0.97591676\iota 9387474$
’ 0.9602936856769431 , 0.9408807689542255 , 0.9177546256839811
$h(u)$ $g_{1}0(u)$ $g_{20}(u)$ $g_{25}(u)$
$0.9995065603657316$ $0.9995065603657316$ $0.9995065684387976$ $0.9997116722154092$
$0.9955619646030800$ $0.9955619646030800$ $0.9955619577276302$ $0.9953481236931984$
$0.9876883405951377$ $0.9876883405951377$ $0.9876883413839018$ $0.9877279255957727$
$0.9759167619387474$ $0.9759167619387474$ $0.9759167619262864$ $0.9759155042743626$
$0.9602936856769431$ $0.9602936856769431$ $0.9602936856769555$ $0.9602936895876784$
$0.9408807689542255$ $0.9408807689542255$ $0.9408807689542255$ $0.9408807689540377$
$0.9177546256839811$ $0.9177546256839811$ $0.9177546256839811$ $0.9177546256839811$
$f(x)$ ( 3) \beta 1 $=-1$ ( $5$ ), $-0.9$ ( $5$ ), $-0.8(5$
$),$ $-0.7$ ( $5$ ), $-0.6$ ( $5$ )
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$h(u)$ $g_{10}(u)$ $g_{20}(u)$ $g_{25}(u)$
$0.9995065603657316$ $0.9995065603657316$ $0.9995065603657316$ $0.9995065607397773$
$0.9955619646030800$ $0.9955619646030800$ $0.9955619646030800$ $0.9955619642321532$
$0.9876883405951377$ $0.9876883405951377$ $0.9876883405951377$ $0.987688340654307$
$0.9759167619387474$ $0.9759167619387474$ $0.9759167619387474$ $0.9759167619370948$
$0.9602936856769431$ $0.9602936856769431$ $0.9602936856769431$ $0.9602936856769473$
$0.9408807689542255$ $0.9408807689542255$ $0.9408807689542255$ $0.9408807689542255$




$f(x)$ ( 1) $h(u)$
8 $10^{-30}$ $0$
1) H. Kobayashi&H. Suzuki. : The multiplicity of a solution of a system of algebraic
equations,Proc. of the 1992 International Workshop on Mathematics Mechanization, pp 53-64.
2) H. Kobayashi , H. Suzuki&Y. Sakai. : The multiplicity of a solution of a system of
algebraic equations II,Proc. of the 1994 Winter Workshop on Computer Algebra, pp 11-15.
3) , , : , v01.2 no 2pp.2-7 (1993)
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